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COMMENT AND CRITICISM. 
| THE INTEREST EXCITED in England by the ad- 
dress of Sir Lyon Playfair before the British asso- 
dation is well shown in the comments of the Lon- 
don press, which are summarized in an article in 
' Nature for September 24. The subject of state aid 
toscience has been before the English public for 
many years, but has never attracted at any time 
‘the same earnest and general attention that it has 
‘since Sir Lyon Playfair’s address. The comments 
of the London Times upon the address probably 
best show the condition of public opinion upon the 
question in England. The Times acknowledges 
_ the reproach that countries less wealthy than Eng- 
land make efforts to encourage science, by the side 
of which the encouragement afforded in England 
by the state sinks into insignificance ; but it urges 
that, aside from state aid, there are the large an- 
cient endowments for the benefit of education, 
which, although they may still be largely misap- 
plied, yet could be used for the encouragement of 
science if vested interest and lack of intelligent 
_ initiative did not stand in the way. The Times 
_ urges that, until these obstacles are removed by the 
“pressure of an active inteltigent public opinion in 
' England, the state itself can hardly be expected to 
_ do more than it does. 


THERE HAS LATELY GONE THE ROUNDS of the 

_ press a description of a meteorite which startled 
_ south-western Pennsylvania on September 26. It 
. was reported that it finally struck the earth on the 
_ farm of Mr. Buckston, Jefferson township, Washing- 
ton co., near the West Virginia line. The stone was 

_ said to have been broken into three pieces, which 
_ became partly buried in the ground. The color 
" was described as gray with streaks of red running 
_ Over it, and the size of the meteorite was given as 


TIMING THE FLOOD ROCK EXPLOSION. 

HOWEVER successful the explosion at Flood Rock 
may have been as to its main feature in the re- 
moval of an obstruction to navigation, it is to be 
regretted that one of the minor features of con- 
siderable scientific interest should have been seri- 
ously interfered with by the blundering delay in 
the time of firing the mine. At the request of the 
U.S. geological survey, observers at a dozen or more 
observatories within 200 miles of New York were 
watching to note the time of arrival through the 
ground of the tremors from the explosion, observing 
in most cases with their meridian-instruments over 
the mercury nadir-basin, much the most powerful 
and sensitive apparatus for detecting tremors. 

Reports at hand up to time of writing indicate 
that out of 17 stations (8 occupied by geological 
survey parties and 14 co-operating with them) 5 
hung on till the disturbance came and got more or 
less satisfactory observations (at one of these the 
rock was directly in sight, and the others so near 
that the observers felt sure that it had not escaped 
them); 4 observed and timed some slight disturb- 
ances between 115 3™ and 11° 7™, and, attributing 
them to the explosion, ceased watching for more, 
and either missed it entirely or were taken by sur- 
prise with chronographs stopped, etc.; 2 heard 
nothing at all up to about 11" 10™, and so ceased 
observing, and missed it ; and 6 are yet to be heard 
from. The observations of those who got any 
records at all must be considered as due to persist- 
ent pluck and good luck rather than the natural 
and easy result of intelligent co-operation on the 


part of the army-engineers. 
H. M. Pavt. 





SCIENCE AND THE STATE. 
Smr Lyon PLAYFaAR, in his recent address before 
the British association in Aberdeen, said much 
that was instructive and suggestive in respect to 


the progress of science, and the conditions on 
which it depends; but there is one portion of his 
address which is entitled to careful perusal, be- 
cause the speaker is one of the few men in the 
world who has had the training of a man of sci- 
ence and of astatesman. His early career, as the 
older readers of Science must be aware, was that 
of a chemist; and of late he has been an active 


_ from 30 to 50 feet in diameter. The last statement 
‘ was not, however, received by all as probable. We 
_ Wish to call attention to a letter in another column, 
” from Prof. S. P. Langley of the Allegheny observa- 
~ tory, who sent one of his assistants to examine 
_ into the truth of the reports. It seems that the 
- ‘red streaked’ meteorite, 50 feet in diameter, is a 
"fiction of the news-gatherers. 
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and influential member of parliament. At one 
time he held a seat in the cabinet. From both 
positions, as a savant and as a statesman, he is 
entitled to speak upon the relations of government 
to evience. It is interesting to note that the princi- 
ciples which he defends were uttered by Prince 
Albert in his address at Aberdeen in 1859, and long 
before by George Washington in his farewell ad- 
dress. Prince Albert laid down the doctrine that 
Science should ‘‘ speak to the State, like a favored 
child to its parent, sure of his paternal solicitude 
for its welfare,” and also “ that the State should 
recognize in Science one of the elements of its 
strength and prosperity, to foster which the clear- 
est dictates of self-interest demand.” The words 
of Washington hardly need to be quoted to Ameri- 
can readers :—‘‘ Promote as an object of primary 
importance institutions for the general diffusion of 
knowledge. In proportion as the structure of a 
government gives force to public opinion, it is 
essential that public opinion should be enlight- 
ened.” 

Sir Lyon Playfair goes back to the Greeks and 
the Arabs, to remind his hearers that in ancient as 
well as modern times the encouragement of science 
has been a duty of statecraft, and with many an 
intermediate allusion he comes to the actual state 
of affairs in the United Kingdom,—where the 
working classes now show a respect for science by 
selecting as their candidates for parliament in the 
next election such men as Professors Stuart, Ros- 
coe, Maskelyne and Ricker. Playfair has himself 
received invitations from working-class constitu- 
encies in a dozen of the leading manufacturing 
towns. 

In confirmation of the views which he advo- 
cates, Playfair refers to the action of France and 
Germany, and in still more emphatic terms to the 
practice of the United States. In some respects, 
he says, this young country is in advance of all 
European states in joining science to its adminis- 
trative offices. He points particularly to the excel- 
lent work of the U. S. fish commission, and 
makes this amusing comparison of the English 
and American methods of promoting fisheries. In 
England there are expensive commissions to 
visit the coast and question the fishermen ; and the 
fishermen, having only a knowledge of a small 
area, give the most contradictory and unsatisfactory 
evidence. ‘In America, the questions are put to 
nature and not to fishermen,”—and the results of 
the inquiry are therefore far more fruitful. In 
this bright antithesis—questioning nature, not the 
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fishermen—there is a ready answer to those who 
wish for ‘ practical’ science, not abstract science, 
It seems ‘practical’ to question fishermen ; the 
process proves to be fallacious. It seems ‘abstract’ 
to question nature; but this method is found to 
be the surest road to positive knowledge, and hence 
to the best results. 





THE EXPLOSION AT FLOOD ROCK. 

THE scientific as well as the general public has 
felt no little interest in the explosion which 
occurred on last Saturday at New York, through 
the effects of which one of the most dangerous 
obstructions to the East River passage was so 
altered in its conditions as to be removable in the 
near future. The destruction of Hallett’s Point 
reef in 1876 was a notable exhibition of engineer- 
ing skill in the use of explosives, and by its com- 
plete success gave confidence to General Newton 
and his aides in their attack upon Flood Rock, 
which, in the area undermined and in the amount 
of explosive material made use of, far exceeded the 
reef at Hallett’s Point. The methods of procedure 
in the latter case were, in general, similar to those 
of the former, the two operations differing more in 
magnitude than in anything else. 

On the occasion of the explosion of 1876 it was 
observed that, although in the immediate vicinity 
of Hallett’s Point no very violent or destructive 
disturbance took place, the resulting earth-tremor 
was noticeable over an area several miles in 
radius. Some observations were made at that 
time to determine the vglocity of transmission of 
the seismic wave, under the direction of General 
Abbott of the Engineer corps. The results ob- 
tained indicated a much greater speed of transmis- 
sion than had been previously admitted for such 
disturbances, and they received considerable crit- 
icism at the hands of well-known seismologists. 
The explosion of last Saturday offered an opportu- 
nity for a repetition of these experiments on a 
greater scale and under circumstances much more 
favorable, as it was fair to assume that the earth- 
tremor would be perceptible at a much greater 
distance from the origin of the disturbance, and 
that thus not only would certain errors of observa- 
tion become of less importance, but any marked 
variation of velocity with distance would be 
detected. 

A line of points for time observations was estab- 
lished by General Abbott on Long Island, which 
were connected, it is understood, with each other 
and with the point from which the mine was 
fired, by telegraph. 

As stated in the last number of this journal, 
arrangements to secure observations were made by 
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the U. S. geological survey, together with repre- 
sentatives from the naval observatory and the 
signal service. Although the results of this work 
cannot be definitely ascertained for at least some 
weeks, the readers of Science will doubtless be 
interested in a brief account of the methods of 
doing it. 

Doubtless the most certain method of detecting 
slight earth-tremors is by means of a vessel of 
mercury, from the surface of which is reflected 
light from a series of pin-holes in an opaque sheet 
of metal or card-board, the image of the holes 
being observed and studied by means of a tel- 
escope properly secured against accidental dis- 
turbances. The slightest ripple in the mercury 
produces a blurring of the image of the small pin- 
holes. Of course in an astronomical observatory 
the reflected image of a star or of illuminated 
micrometer lines will be equivalent to the above 
arrangement, and in some respects superior to it. 
By increasing the magnifying power, the sensitive- 
ness of this method of observation may be in- 
creased almost indefinitely, easily being carried 
beyond what is desirable. A serious objection to 
it, however, is that the disturbance makes no 
record of itself, requiring, therefore, constant 
attention from the observer during the entire 
period covering the possible arrival of the wave to 
be detected. The great convenience of the method 
and the ease with which it can be used at most 
astronomical observatories, taken in connection 
with its great sensitiveness, justified the sending of 
circulars inviting co-operation to directors of ob- 
servatories within the possible radius of appre- 
ciable disturbance. These were issued a week 
before the explosion, and, on the night previous to its 
occurrence, telegrams were sent to those who had 
indicated a disposition to co-operate, informing 
them of the exact hour fixed for the event. 

The party proceeding from Washington, con- 
sisting of Professor F. W. Clarke, Professor H. M. 
Paul and the writer, in addition to being provided 
with the necessary apparatus for mercury ob- 
servations, carried three seismoscopes and one 
chronograph, together with a number of chronom- 
eters. 


The seismoscopes were of a form recently de- 
signed in the physical laboratory of the U. S. 
signal service, and were constructed by Mr. 
Kibel, the mechanician of the geological sur- 
vey. They were hastily prepared for this expedi- 
tion, and have not yet quite reached their final 
form, but a brief description of one may be of 
interest. 

A steel wire about two millimetres in diameter 
is bent so as to form a loop at the end about eight 
cm. in length and twelve mm. in breadth, the 
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sides parallel and the ends round ; from one end a 
long needle of the same wire projects, its length 
being three or four times that of the loop, and its 
point very sharp. A cylindrical iron weight, of 
one or two kilos, has a hole drilled through it along 
the axis, large enough to freely pass the looped end 
of the needle, one part of this hole being of some- 
what smaller diameter than the other. A small 
circular steel plate, with opposite sides cut away, 
fits the larger bore and rests on the shoulder of the 
smaller. Through the centre of this plate a steel 
screw passes downwards, the point of which rests 
in a small cup made in the centre of the round end 
of the loop, from which the needle projects. The 
upper end of the loop reaches a short distance 
through the cylindrical weight, and hangs upon a 
small hook rigidly secured to the cast-iron sup- 
port. When in position, the steel points, on which 
the weight is supported, are sufficiently above the 
centre of gravity to insure stability. It is easily 
seen that this point is approximately that about 
which instantaneons rotation of the needle takes 
place when the system is slightly disturbed, and 
that any motion of the sustaining hook is greatly 
magnified at the point of the needle. Just below 
the latter is a sort of lever-trigger, moving freely 
about a horizontal axis, from the short end of 
which projects in a vertical direction a very fine 
wire two or three mm. in length. To the long 
arm of the lever is fastened a platinum wire shaped 
like an inverted U, with the legs resting in mer- 
cury cups. The instrument is ‘set’ by lifting the 
long arm until the fine wire at the end of the short 
arm rests on the point of the projecting needle, in 
which position it remains with the platinum wire 
out of the cups and the circuit broken. A 
slight jar produces motion in the needle, releasing 
the short wire and allowing the long arm of the 
lever to drop and close the circuit. The instru- 
ment may be made as sensitive as is desired by 
diminishing the size of the needle point and of the 
small wire which rests upon it. The advantage of 
an instrument of this kind is obviously its auto- 
matic operation. It can be joined up with a 
chronograph and left to register its drop without 
further attention. 

One of these seismoscopes was thus connected 
with a chronograph in the basement of one of the 
buildings belonging to the Emigrant’s hospital on 
Ward's Island. No better point could have been 
found, as it was in full view of and almost the 
nearest point on land to Flood Rock. The writer 
must express his indebtedness to Dr. Marple, the 
physician in charge, and to others connected with 
the hospital, for the generous manner in which all 
facilities at hand were placed at his disposal in the 
arrangement of this station. A mercury observa- 
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tion was also made at this place and a stop-watch 
record was taken by Professor Clarke. 

Professor Paul established himself with a mer- 
cury apparatus on Staten Island, about fifteen 
miles away. Professor Hallock, of the geological 
survey, who joined the party at New York, occu- 
pied a station at Yonkers, distant about ten miles, 
where he was fortunate in securing the co-opera- 
tion of Mr. Thomas Ewing, Jr., of Columbia col- 
lege. Mr. Hallock observed with a mercury 
apparatus and chronometer ; and Mr. Ewing used a 
seismoscope, noting the time of the ‘drop’ by a 
stop watch. Professor Rees of Columbia entered 
enthusiastically into the work, and used a seismo- 
scope with a chronograph and a mercury apparatus 
with chronometer at the college observatory. It 
was planned to place an observer at the meteoro- 
logical observatory in Central park, opportunity 
for which had been kindly offered by Dr. Draper, 
but at the last moment no one was available for 
that point. Dr. Draper, however, made a num- 
ber of interesting observations on the behavior of 
his self-registering meteorological instruments, get- 
ting a record of the shock from nearly all of them. 
Astronomical observatories in the vicinity of New 
York had been notified ; and, in a number of them, 
observers were anxiously awaiting the appear- 
ance of the ripple on the surface of the mercury. 

Unfortunately the firing of the mine was de- 
layed nearly fourteen minutes. This, however, 
did not prevent good observations at several points. 
From Ward’s Island the movements of the men 
on Flood Rock were easily noted, and the observer 
was not obliged to begin his watch until the last 
steamer had left the rock, and it was known that 
the explosion could be expected very soon. 

It is impossible to describe the appearance of the 
river an instant after the mine was fired. A mass 
of water covering several acres seemed to have 
been instantly lifted to a height variously esti- 
mated at from one hundred to two hundred and 
fifty feet. It has been several times described as 
resembling a gigantic iceberg ; and for a moment 
no more fitting term could have been applied. 
The seismoscope left its record of the initial dis- 
turbance on the chronograph sheet, and behaved 
throughout in a most satisfactory manner. 

At Yonkers, in spite of a prolonged observation, 
covering about eighteen minutes, the wave was 
‘caught’ by both the mercury dish and the seis- 
moscope, the times observed agreeing within one- 
fourth of a second. The seismoscope used by 
Professor Rees and his assistant, Mr. Jacobi, at 
Columbia college, recorded the passage of several 
railway trains before the explosion occurred ; but 
it was always reset, and did its work promptly 
when the time arrived. The long delay was the 
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cause of a failure at the Staten Island station, occu- 
pied by Professor Paul. He recorded in his note- 
book a disturbance of the mercury at about three 
minutes past eleven, but expressed his doubt as to 
its being due to the explosion. After waiting six 
or eight minutes, he decided that this disturbance 
was genuine, or that the explosion had occurred 
and had failed to reach him, and ceased his 
observations. It is greatly to be regretted that a 
record was not secured on Staten Island, as it 
would unquestionably have been, had the event oc- 
curred within a reasonable limit of the moment 
previously fixed. Observers at astronomical ob- 
servatories away from New York have not yet 
been directly heard from, but it is feared that the 
delay of fourteen minutes prevented observations 
being made at many points where the wave might 
be expected to make itself felt. The telegraph re- 
ports an observation at New Brunswick, which 
was doubtless, like Professor Paul’s, due to some 
other cause, and which prevented the observer 
from afterward getting the true wave. But report 
comes in the same way that Professors Young, 
Rockwood, and McNeill, were entirely successful at 
Princeton. Altogether it is believed that a suffi- 
cient number of reliable observations will be re- 
ported to be of great value, and the results of their 
reduction will be looked for with much interest. 

It is not likely that another opportunity of this 
kind will occur in the near future; but from the 
experience of this occasion it is easy to see the im- 
portance of having the origin of the disturbance 
surrounded by a considerable number of stations 
at varying distances, at each of which a seismo- 
scope with chronograph is used, so that where 
possible the record may be automatic; and it 
would also be extremely desirable to arrange that 
those in charge of the firing should agree to some 
plan, by means of which if the explosion did not 
occur at a definite hour previously announced, it 
should be postponed for ten minutes, and if not 
then ready, for another ten, and so on. In this 
way observers at a distance would be almost certain 
of success. 

It ought to be added that the work of planning 
and arranging for the observations above noted 
was necessarily hurried, that it was undertaken 
and carried out under circumstances by no means 
favorable, and that it falls far short of what was 
desired and hoped for by those engaged in it. 

T. C. MENDENHALL. 





DISINFECTION. 
DISINFECTION consists in the destruction of some- 
thing infectious, and we fail to see any justifica- 
tion for the popular use of the term which makes. 
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it synonymous with deodorization. From our 
point of view the destruction of sulphuretted hydro- 
gen, or of ammonia, in a privy vault is no more 
disinfection than is the chemical decomposition of 
these gases in a laboratory experiment. But when 
we destroy the infecting power of vaccine virus, 
or of the blood of an animal dead of anthrax, we 
disinfect this material no matter where it may be. 
“There can be no partial disinfection of such 
material ; either its infecting power is destroyed or 
it is not. In the latter case there is failure to dis- 
infect. Nor can there be disinfection in the 
absence of infectious material” (Preliminary report 
of committee on disinfectants of the American 
public health association). 

Using the term then, in this restricted and 
scientific sense, what tests have we of disin- 
fection, and what are the best disinfectants? The 
evidence of disinfection must evidently be based 
upon experiments which show that the infectious 
material has lost its specific infecting power. 
Such evidence we obtain from three sources: (a) 
practical experience in the use of disinfectants ; 
(6) inoculation experiments upon susceptible ani- 
mals ; (c) biological experiments upon pathogenic 
micro-organisms—the test being failure to multi- 
ply in a suitable culture-medium after exposure to 
the disinfecting agent in a given proportion for a 
given time. 

Until guided by exact data obtained in the labo- 
ratory the progress of our knowledge relating to 
disinfection was slow and uncertain. While agents 
now recognized as efficient were frequently re- 
sorted to in the pre-scientific period, they were 
often used by the sanitary authorities of the day 
in amounts entirely inadequate for the accomplish- 
ment of the object in view; and for the vulgar a 
disinfectant was a charm which was supposed to 
exorcise the disease-producing agent in some mys- 
terious way. We must accord a certain value to 
the experiments of sanitarians in their efforts to 
restrict the extension of infectious diseases, 
although the evidence of successful disinfection 
offered by ‘ practical’ men will not always stand 
scientific criticism. When a house in which a case 
of small-pox has occurred is fumigated with sul- 
phurous acid gas, and this fumigation is followed 
by a thorough cleaning up, a liberal application of 
whitewash, and vaccination of everyone in the 
vicinity, it must always remain a matter of doubt 
whether the small-pox infection was, or was not, 
destroyed by the fumigation. In experiments made 
in practice—either clinical or sanitary—we have 
rarely any comparative test, and an undue value is 
often accorded to negative evidence. Laboratory 
experiments are, therefore, essential as a check upon 
‘experience,’ and as a guide for successful practice. 
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Many experiments have been made directly upon 
infectious material, without reference to the exact 
nature of the infectious agent present in this mate- 
rial—the test of disinfection being failure to infect 
susceptible animals after treatment with the disin- 
fecting agent. Of this nature were the experi- 
ments of Davaine upon the blood of animals dead 
with anthrax, or with infectious septicaemia ; of 
Baxter and of Vallin upon the virus of glanders ; 
of the writer upon septicaemic blood; and of 
numerous observers upon vaccine virus. The ex- 
periments upon dried vaccine—upon ivory points 
—are among the most satisfactory of these; for 
the inference seems to be quite safe, that whatever 
will destroy the specific infecting power of this 
material will also destroy the small-pox virus. 
The writer’s experiments (1880) show very con- 
clusively that chlorine and sulphurous acid gas are 
agents which may be relied upon for the destruc- 
tion of the infecting power of this material—due 
regard being paid to the necessary conditions 
relating to quantity and time of exposure. 

Since it has been demonstrated that the infect- 
ing power of certain kinds of infectious material 
is due to the presence of micro-organisms, numer- 
ous experiments have been made to determine the 
exact germicide power of a variety of chemical 
agents, as tested by these demonstrated disease- 
germs, and by non-pathogenic organisms belong- 
ing to the same class. These experiments show 
that, while the resisting power of organisms of 
this class differs within certain limits, in the 
absence of spores, a germicide for one of these 
organisms is a germicide for all. There is a wide 
difference, however, between the resisting power 
of spores, and that of bacteria in active growth. 
The growing plant—micrococcus, bacillus, or spir- 
illum—is quickly destroyed by a temperature of 
from 150° to 160° F., while the spore resists a boiling 
temperature for several hours. Carbolic acid (2¢ 
sol.), sulphate of copper (1¢ sol.), and various other 
agents which are efficient for the destruction of 
active bacteria, fail in concentrated solution to 
kill spores. The experimental evidence on record 
indicates that the following named disinfectants 
are the most generally useful, from a practical 
point of view :— 

Moist heat. A boiling temperature quickly 
destroys all known pathogenic organisms in the 
absence of spores. A temperature of 230° Fahr.— 
steam under pressure— maintained for ten minutes, 
will destroy spores. 

Chloride of lime. A four per cent solution 
quickly destroys all micro-organisms, including 
spores. Labarraque’s solution (liquor sodae 
chlorinatae) is equally efficient when of corres- 
ponding strength. 
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Mercurie chloride, in aqueous solution, in the 
proportion of 1: 10,000, is a reliable agent for the 
destruction of micrococci and bacilli in active 
growth, not containing spores; in the proportion 
of 1:1,000 it destroys the spores of bacilli, when 
they are fairly exposed to its action for a sufficient 
length of time (two hours). 

Carbolic acid cannot be relied upon for the de- 
struction of spores. This agent is recommended 
by Koch for the disinfection of the excreta of 
patients with cholera (5% sol.). A two per cent 
solution may be used for disinfecting clothing, etc. 

Sulphate of copper is largely used as a disinfec- 
tant in France. It is efficient in the proportion of 
one per cent for the destruction of micro-organ- 
isms without spores; for excreta, use a five per 
cent solution. 

Sulphurous acid gas is the most useful gaseous 
disinfectant, and is mainly relied upon for the dis- 
infection of ships, hospital wards, etc. It is impor- 
tant for the destruction of spores, and exact 
experiments show that its disinfecting power, as 
determined by biological tests, has been very 
much over-estimated. For details, with reference 
to the germicide power of this and other disinfec- 
tants mentioned, the reader is referred to the 
preliminary reports of the committee on disinfec- 
tants of the American public health association, 


published in the Medical news, Philadelphia 
(Jan.—July, 1885). 


GEORGE M. STERNBERG. 





LIFE OF AGASSIZ. 


It is nearly twelve years since Agassiz died. 
Many tributes to his life have appeared in the 
meantime, the best of them being a memoir by his 
life-long friend, Guyot, which was communicated 
to the National academy of sciences. Now come 
his memoirs, edited (as the title page modestly 
expresses it) by his widow. Mrs. Agassiz was the 
person of all others best qualified for this work. 
Her entire familiarity with the scientific pursuits 
of her husband, her participation in his long 
journeys, her excellent style as a writer, and her 
calm and well controlled enthusiasm have enabled 
her to produce a volume which must give satisfac- 
tion to every one. She has avoided two obvious 
dangers, that of describing too minutely the inci- 
dents of domestic life, and that of leading the 
uninformed into the depths of zodlogical learning. 
She has drawn a portrait of the great naturalist, — 
let us rather say she has drawn a series of por- 
traits, taken at different periods of life and in 

1 Louis Agassiz, his life and corre: Edited by 


espondence. 
E.izaBetH C. Aaassiz. Boston. Houghton, Mifflin & Co., 
885. 2vols, lllustr., portr. 12°. 
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different attitudes, so that the man himself is 
before us, as the devoted student of nature, the 
brilliant lecturer, the correspondent of eminent 
men in every land, the good citizen, the bright 
companion, the hearty friend, the wonderful 
teacher. 

The first of the two volumes is devoted to the 
European life of Agassiz, with which Americans 
generally are less familiar, and the second to his 
American career, which is not so well known in 
Europe. The proportions of the narrative are 
well preserved, and upon those who knew Agassiz 
well, and upon those who knew him only by 
name the same effect will doubtless be produced. 
As they read these pages they will see the man. 
He will appear as a personal and, perhaps, as a 
familiar acquaintance, returned once more to the 
scenes from which he has departed, and ready to 
open the stores of his memory, of his correspond- 
ence, and of his museums, to our eager attention. 
We have rarely, if ever, read a biography which 
brought the subject so vividly before the reader in 
the lineaments of life. One of the most charming 
chapters in the book is the first on the boyhood of 
the naturalist: it gives the key to all that is sub- 
sequent. We are here introduced to the parson- 
age at Motier, with its view of the Oberland, its 
garden and orchard with unblemished apricots, 
and its great stone basin into which a delicious 
spring was always pouring the water for Agassiz’s 
first aquarium, and to the wise and discerning 
mother who understood that her boy's unusual 
love of nature was ‘ an intellectual tendency’ to be 
developed by her aid, and who remained until her 
death—only six years previous to that of her gifted 
son—‘ his most intimate friend.’ 

From his earliest days onward, Agassiz’s love of 
natural history was manifested : birds, field mice, 
hares, rabbits, guinea pigs and fishes were col- 
lected and studied. All sorts of handicrafts were 
also practised, and the future naturalist was not a 
bad tailor, cobbler, carpenter, and cooper. He 
acknowledged through life that his dexterity was 
largely due to these half sportive and half earnest 
pursuits of his childhood. At ten years of age he 
began, his school life at Bienne, twenty miles from 
home, and there, during a period of four years, he 
received good training in Greek, Latin, French 
and German, and in various branches of natural 
science. A letter which he wrote at fourteen, 
showing what books he feels in need of, is a re- 
markable sign of his intellectual aspirations. 
During the next two years at Lausanne, he found 
a sympathetic teacher in Chavannes, who pos- 
sessed the only collection of natural history in the 
Canton de Vaud, and a good counsellor in his 
uncle, Dr. Mayor, a physician of note, who 
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advised the boy to abandon the thought of a com- 
mercial life, toward which he had been pointed, 
and in place thereof, to prepare for the medical 
profession. Two years were next spent in Zurich; 
and at the age of nineteen Agassiz was enrolled at 
Heidelberg. Several letters pertaining to this 
period are given. Here it was that by the intro- 
duction of Tiedemann, he became acquainted with 
one of the most valued friends of his whole life, 
Alexander Braun, afterward director of the 
botanical gardens in Berlin. ‘Braun learned 
zodlogy from Agassiz, and he in his turn learned 
botany from Braun ;” and so it came to pass that 
through life ‘‘Braun knew more of zodlogy than 
most botanists, and Agassiz combined an extensive 
knowledge of botany with that of the animal 
kingdom.” Karl Schimper was another friend of 
this period. Leuckart and Bischoff were his favor- 
ite teachers, but Tiedemann, Braun, and Nigeli 
were also valued instructors. We do not recall in 
biographical literature a more interesting account 
of the development of a naturalist’s youth than is 
given in this opening chapter. Every teacher of 
boys ought to read it, for it illustrates the impor- 
tance of discovering the bent of a young mind, 
and of affording it the requisite opportunities. 

A far more stimulating life than that at Heidel- 
berg awaited Agassiz, Braun, and Schimper in 
Munich, where Dollinger, Martius, Schelling, and 
Oken, were among their eminent teachers. For this 
period Mrs. Agassiz has brought together the let- 
ters interchanged between the student and his 
circle at home. Nothing could be better than the 
glimpses which they afford of the university in- 
fluences surrounding a youth of twenty-one, in 
vacation and in term-time. ‘The little academy’ 
which was constituted by Agassiz and his com- 
rades, has become historical. But more interest- 
ing than anything else in this part of the memoir 
is the draft of a letter from Agassiz to Cuvier, 
which has been preserved, although nobody can 
now tell whether it was actually sent to the eminent 
man in Paris, whom Agassiz wished to consult 
with reference to his future career. He tells what 
he has done and what he wishes to do, and he 
brings his confession to a close in these words :— 
“Tseem to myself made to be a travelling natu- 
ralist. I only need to regulate the impetuosity 
which carries me away. I beg you then to be my 
guide.” If Cuvier did not receive this letter, he 
did receive the work on Brazilian fishes dedicated 
to him by Martius and Agassiz, and his acknowl- 
edgment is preserved and printed. The story of 
Agassiz’s youth is brought to a close by an auto- 
biographical sketch which he once dictated, and 
“which forms a sort of summary of his intellectu- 
al life up to this date.” 
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The next chapter tells of his actual acquaintance 
with Cuvier and his prosecution of the study of 
natural history in Paris under great pecuniary 
limitations and anxieties. Here we read the ro- 
mance of education. One day Cuvier asked 
Agassiz to do something, saying, ‘‘ you are young ; 
you have time enough for it; and I have none 
to spare.” This task proved a legacy. They 
worked together till eleven o’clock, when they 
paused for breakfast; and then resumed their 
occupations until dinner-time, when Agassiz ex- 
cused himself. Cuvier told him that he was quite 
right not to neglect his regular hours for meals, 
and commended his devotion to study, but he 
added, ‘ Be careful and remember that work kills.’ 
‘* They were the last words Agassiz heard from his 
beloved teacher. The next day, as Cuvier was go- 
ing up to the tribune in the Chamber of depu- 
ties, he fell, was taken up paralyzed and carried 
home. Agassiz never saw him again.” 

With Humboldt, as well as with Cuvier, Agassiz 
became acquainted in Paris, and was greatly en- 
couraged by his friendliness. Offers were made 
to Agassiz to remain in Paris, but Humboldt ad- 
vised him to accept a professorship in Neufchitel. 
This he did in 1832,when he was twenty-five years 
old, and then his independent life began. Teach- 
ing became “a passion with him, and his power 
over his pupils might be measured by his own en- 
thusiasm.” ‘‘ From the beginning his success as an 
instructor was undoubted.” ‘The little town sud- 
denly became a centre of scientific activity,” and 
the young professor’s name was so favorably 
known that he was soon called to a chair in Hei- 
delberg, which he could not make up his mind to 
accept. In 1833, he married Cecile, the sister of 
Alexander Braun. 

During the ten years following (1833-1843) 
Agassiz was engaged upon the great work of his 
early life, the ‘ Researches on fossil fishes.’ Offers 
of codperation came to him from noted investiga- 
tors, and he was known in all the museums of 
Europe as an indefatigable worker and collector. 
The first American subscriptions to his great work 
were received through Benjamin Silliman; in 
Germany, Humboldt continued to be his adviser 
and friend; the Wollaston medal was awarded 
him in London. In 1836, ‘a new and brilliant 
chapter of his life was opened,’—the researches 
upon glacial action,—and he presently startled the 
Helvetic association “by the presentation of a 
glacial theory in which the local erratic phenome- 
na of the Swiss valleys assumed a cosmic sig- 
nificance.” 

Agassiz was now driving all his steeds abreast ; 
besides his professorial duties he was printing his 
‘ Fossil fishes,’ his ‘ Fresh water fishes,’ and his 
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investigations on fossil echinoderms and mollusks, 
—all requiring the most careful illustrations. His 
researches upon glaciers also occupied a great deal 
of his thought and time between 1836 and 1846. 
Desor codperated with him, and so did Arnold 
Guyot, the acquaintance of his boyhood, the col- 
league of his middle life, and the friend of his ad- 
vancing years. In the winter of 1840 the ‘ Etudes 
sur les glaciers’ were prepared for publication. 
The memoir introduces the fascinating story of the 
* Hotel des Neuchiftelois,’ and the observations of 
Agassiz, Guyot, Desor, Vogt, Pourtiles, Nicolet, 
Coulon and others, and it closes with an account 
of the ascent of the Jungfrau, by Agassiz, with his 
five friends and six guides. 

About the year 1842, the thoughts of Agassiz 
turned toward the United States as a region to be 
studied. Charles Bonaparte, Prince of Canino, 
was expecting to make the journey and desired 
to secure his company ; but the plan fell through, 
and in the following spring Agassiz raised this 
significant question ; ‘‘Do you think any position 
would be open to me in the United States where I 
might earn enough to enable me to continue the 
publication of my unhappy books, which never 
pay their way because they do not meet the wants 
of the world?” Two years later the king of 
Prussia granted him 15,000 francs for his journey. 
He sailed for America in September, 1846. Little 
did he or his friends suppose that he was to make 
a@ permanent home in America. ‘‘So closed this 
period of Agassiz’s life. The next was to open in 
new scenes and under wholly different condi- 
tions,” to which the second volume introduces 
us. 
We have purposely devoted the most of our 
space to the European portion of this memoir, 
because the later years of Agassiz’s life are so fa- 
miliar to American readers. We now turn to the 
second volume, which exhibits the same editorial 
tact, the same skilful selection and presentation 
of materials, as the first, and doubtless to many 
readers it will be more entertaining. 

Agassiz first came before the public in this 
country when he delivered a course of lectures at 
the Lowell institute. The memoir gives a long 
letter which he addressed to his mother in Decem- 
ber, conveying his impressions of American 
science and American scientific men, and particu- 
larly his observations on a journey from Boston 
to Washington. Silliman, Dana, Shepard, Gray, 
Redfield, Torrey, Morton, Lea, Haldeman, 
Bache, Bailey, Baird, LeConte, are among 
the familiar names of those whom he met in 
travel. Another familiar letter to Milne- 
Edwards gives his impressions of other men 
and other phases of scientific activity. To Elie de 
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Beaumont he writes of the glacial drift in New 
England, a problem which always arrested the at- 
tention of his practised eye. To oceanic studies 
he was introduced by the opportunities afforded 
him on the steamer Bibb, of the U. S. coast survey, 
through the enlightened invitation of Dr. Bache 
and Captain Davis. ‘ Here,” says the biographer, 
‘‘was another determining motive for his stay 
in this country. Under no other government, 
perhaps, could he have had opportunities so in- 
valuable to a naturalist.” 

The political revolution of 1848, which released 
Neufchitel from the sovereignty of Prussia, released 
Agassiz from the service of the King of Prussia, 
and made him free to accept the overtures of a 
professorship in the Lawrence scientific school of 
Harvard college, then about to be established, 
where he was guaranteed a salary of fifteen 
hundred dollars, until the fees of the students 
should be worth twice that, a period ‘ which never 
came.’ The memoir gives a delightful picture of 
the society of Cambridge in those days, and of the 
household arrangements, over which an old Swiss 
friend, ‘ Papa Christinat,’ presided. Then began, 
‘in an old wooden shanty set on piles,’ which 
might have served as a bathing or boat house, 
that museum which has grown by the united 
labors and the devotion of father and son, to be 
the great Museum of comparative zodlogy in Cam- 
bridge. His second marriage took place in 1850, 
and from that time on Agassiz was identified 
with the United States. No offers, however 
tempting, could induce him to give up the delight- 
ful circle to which he was bound in Cambridge 
and Boston. 

His scientific journeys to Florida, to Lake Supe- 
rior, to Brazil, and finally around Cape Horn to Cal- 
ifornia, are so well known to naturalists that we 
only allude to them. His participation in scientific 
assemblies; his interest in science-teaching in 
common schools; his power in developing the 
school of naturalists now leading in so many 
branches of science throughout this country ; his 
attractiveness as a public lecturer ; his magnetism 
as a collector; his wonderful beginning of the 
‘Contributions to natural history;’ his hearty 
friendship; his devotion to his adopted land ; his 
desire to contribute in every way to the good of 
the public ;—all these characteristics are so fresh 
in the recollection of Americans that they will 
turn with great delight to the pages in which 
the details are beautifully brought out. 

These volumes deserve to be read by all who are 
interested in the development of a noble and 
completed life, which was marked, as the bio- 
grapher says, by rare coherence and unity of 
aim. 
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ASTRONOMICAL NOTES. 


AN important series of observations upon terres- 
trial refraction is reviewed in the Bulletin astro- 
nomique for August. They were made at Pul- 
kowa upon three signals in the plain below, whose 
distances were about 12, 5, and 2km., with zenith- 
distances of about 90° 17’, 90° 36, and 91° 5. 
They are very completely discussed as regards 
temperature, steadiness of images, clear and cloudy 
sky, hour-angle of sun, etc.; but the most re- 
markable feature is the persistent negative refrac- 
tion for the nearest station, under all circum- 
stances, the same for the middle station at 
temperatures much above the freezing point, and 
the wide departure of all the observed refractions 
from those given by standard formulz. The cer- 
tain indication of a maximum density of the air at 
some distance above the ground (due probably to 
rapid fall of temperature in rising from the latter) 
deserves further investigation at the hands of 
geodesists, and astronomers as well, for the latter 
cannot be assured that their observations, espe- 
cially at considerable zenith-distances, may not 
be affected by such abnormal density of strata 
immediately overhead. 

The observation of the spectrum of the new star 
in the nebula in Andromeda—a matter of the 
greatest importance—seems to present considerable 
difficulties. By many observers the spectrum has 
been pronounced continuous. Dr. Huggins, how- 
ever, observing on September 9, feels confident of 
from three to five bright lines between D and b. 
Dr. Vogel notes that the intensity of the colors is 
somewhat different from ordinary star spectra, and 
he suspects a dark band on the border of the yel- 
low and green, and asecond in the blue between 
FandG. Dr. von Konkoly of the O’Gyalla obser- 
vatory, considers the spectrum as helonging to 
Type III. b. He found in the red, yellow, green 
and blue what seemed to be bright bands on a 
dark ground. If this suspicion is confirmed, 
these broad, bright bands would correspond to the 
hydrogen lines C and F, and to the line Ds and 
they would also indicate a very great pressure. 

A telegram from the Harvard college obser- 
vatory announces the discovery by Palisa of a 
13th mag. asteroid, which may perhaps be Eudora, 
which has not been observed since its discovery- 
Opposition in 1880. If it turns out to be a new 
one its number will be 251. It seems that Palisa 
discovered 250 while hunting for Rhodope 166, 
which has only been observed at two oppositions, 
though the present is the sixth since its discovery. 
If the Vienna 27-inch refractor is to be given up 
to,asteroid discovery, it is to be hoped that it 
will be the search for old missing numbers rather 
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than new and faint bodies, which, though easy 
objects in a 27-inch, would be beyond the reach 
of any but a few of the largest instruments, and 
they are generally devoted to more important 
work. 

The late discussion as to the identity of Biela’s 
and Denning’s comets (Observatory, 1885, pp. 257 
and 306), in which it is supposed that violent per- 
turbation by the earth threw Biela into the orbit 
of Denning at the time of the great meteor- 
shower of 1872, November 27, would seem to be 
disposed of in the American journal of science 
(xxx., 322), where it is shown that, in such case, 
the radiant-point of Biela must have been swung 
round about 125° or 130°, which would call for an 
approach to the earth’s centre nearer than 4,000 
miles. On the hypothesis of identity, then, the 
comet must have gone through the earth some- 
where. 


NOTES AND NEWS. 

THE third international geological congress 
held in Berlin at the close of last month had an 
attendance of 239 members, of which three-fifths 
camefrom Germany. The next largest number (18) 
came from Italy, and the United States came, with 
Belgium, sixth on the list—Canada was not repre- 
sented. Among those present from the United 
States were Professors James Hall, Newberry, 
Brush, H. 8. Williams and Dr. Persifer Frazer. 


— The superintendent of the geological survey 
of India gives an account of two meteorites, 
which are the first that have been examined under 
the recent order of government for the collection 
and examination of these objects. One fell on 
Feb. 9, 1884, at PirthaJlee, in the Punjab; the 
stone was received in three pieces, weighing in all 
1160.5 grammes, the specific gravity being 3.40; 
the shape was roughly cuboidal with rounded 
edges and indented sides. The other stone fell at 
Chandpoor last April, it weighed 1201.3 grammes, 
its specific gravity being 3.25, its shape being 
roughly cuboidal with rounded edges. 

—We learn from the London Engineering 
that a short time ago a citizen of Boston, while on 
a visit to England, examined the map which ac- 
companied the charter of the original Massachu- 
setts Bay company, which formed the patent 
under which English settlements were origin- 
ally made, and was surprised to see that the 
eastern boundary was defined by a line drawn 
from Hull at the southern extremity of Boston 
harbor to Nahant, a peninsula on the north. Now 
a rocky island of small dimensions, known as 
Middle Brewster, lies to the east of this line, and 
as the colony of Massachusetts never claimed it or 
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exercised any authority over it, the island was not 
included in the revolution of 1776. Has the juris- 
diction of Great Britain lapsed in course of years? 
and if it has not, what are the dozen acres of rock 
worth? At present it is occupied by a few fisher- 
men, and also contains the summer residence of a 
Boston attorney, who evidently knows the value 
of peace and quietness as well as that of nine 
points of the law. 


LONDON LETTER. 


THE health of the president of the Royal society, 
Professor Huxley, is a matter of grave anxiety to 
his numerous personal and scientific friends. The 
prolonged absence from work in the winter and 
early spring of this year failed to restore him to 
anything like his usual vigor, and last summer he 
judged it prudent to resign altogether most of his 
public appointments, especially those in connec- 
tion with the teaching at the science schools, 
South Kensington. Whether he will retain the 
presidency of the Royal society is as yet unde- 
cided. As the official representative of the 
society, and indeed of science generally on all 
public occasions, the social claims upon him at 
these public appearances are very considerable. 
The amount of personal attention that has to be 
given by the president to work which makes no 
show is also very large, and more than one past 
president has had to resign the office on this ac- 
count. At this crisis, therefore, a grave respon- 
sibility is cast upon the council and officers. It 
has been suggested that Professor Huxley should 
return with Professor Marsh, of New Haven (who 
is now on his way to Berlin, having attended the 
British association meeting), and should remain 
with him for a year, quietly working through his 
wonderful collection of dinosaurians. The in- 
terest of this to Professor Huxley could not fail to 
be great, as his forecast about twenty years ago 
of the probable course of geological discovery with 
regard to this great group has always been re- 
garded as one of the most sagacious divinations of 
modern times. 

Next to the president of the Royal society, the 
president of the British association for the ad- 
vancement of science occupies the representative 
position above referred to. In this case, however, 
the personnel is changed every year. The ap- 
pointment of Sir William Dawson, principal of 
McGill college, Montreal, to this distinguished 
position for the year 1886-87 (September to Sep- 
tember) is a graceful recognition of the part which 
he took in promoting the most successful visit of 
the association to that city last year. He will 
succeed Sir Lyon Playfair, whose life-long labors 
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on behalf of the higher scientific education found 
a natural expression in his recent presidential ad- 
dress at the Aberdeen meeting. One of the most 
remarkable features of this was the evidence it 
gave of the extent and variety of its author's 
reading, no less than sixty references being made 
in it to various books. Advocating as he did a 
greatly-increased expenditure on education in 
pure science, his address has been sharply criti- 
cised by those organs of the so-called ‘ practical 
men,’ to whom everything that savors of the ‘ en- 
dowment of research’ is as a red rag to a bull. 

Next month will be a time of great political ex- 
citement in the United Kingdom, in consequence 
of the first elections of members of parliament by 
the new constituencies, created by the recent 
Reform act, the total number of votes having 
been increased by two millions. Signs are not 
wanting that science will be much more largely 
represented in the new parliament than it ever has 
been before. Sir J. Lubbock and Sir Lyon Play- 
fair have hitherto been the two chief men to whom 
the house has looked for counsel and advice in 
scientific matters. It is expected that the distin- 
guished chemist, Sir Henry Roscoe, will be re- 
turned for one division of Manchester, and that 
Professor A. W. Rucker, late professor of physics 
in the Yorkshire college, will be returned for one 
division of Leeds. Several other men of more or 
less scientific reputation are mentioned as pos- 
sible candidates in connection with various consti- 
tuencies. 

The condition in which the river Lea has been 
during the last few months is one which illustrates 
the need of more scientific knowledge on the part 
of the legislature. This is a comparatively small 
river in the north-east of London, from the upper 
part of which one of the eight water companies 
which supply the metropolis with water is per- 
mitted by acts of parliament to pump daily large 
volumes of water. By other acts of parliament 
the suburbs of London (Tottenham, etc.), which 
in course of time grew up upon its banks, were 
permitted to pour their sewage into it at a point 
considerably below the intake of the water com- 
pany. Of late years the enormous growth of Lon- 
don has practically rendered these suburbs a part 
of the metropolis itself. The neighborhood is a 
comparatively poor one, and the river and its 
banks used to be one of the most important recrea- 
tion grounds in that district, boating, angling, etc., 
being freely indulged in. In consequence, how- 
ever, of the diminution of the flow of water below 
the company’s intake and the increase in the sew- 
age, both of which are authorized by act of parlia- 
ment, the condition of this part of the river during 
the past summer can only be likened, with justice, 
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to that of an open sewer. Several large indigna- 
tion meetings have been held, as well as demon- 
strations of unemployed boatmen, etc.; and depu- 
tations have waited upon the Home secretary, but 
all to no purpose ; this high official practically de- 
clared himself powerless to act, in consequence of 
the sanction of the law having been extended to 
both proceedings. On one Sunday during the 
warm weather, when the condition of the river 
became practically unbearable, the water com- 
pany, yielding to strong representations made to 
them by medical men and others, raised its sluices 
and allowed the whole volume of the river to flow 
along its natural course. This produced a partial 
and temporary mitigation of the evils complained 
of at a considerable loss to the shareholders. For- 
tunately the summer heat has passed without 
serious outbreaks of illness in the neighborhood, 
but meantime the deadlock continues, and appar- 
ently will continue, until the new parliament 
reverses one or other of the decisions of its prede- 
cessors. 

The condition of the Thames itself is an illustra- 
tion on a large scale of the results of the same 
legislative action, and has been the subject of in- 
vestigation recently by a royal commission. The 
Metropolitan board of works is the body charged 
with dealing with the sewage of London as a 
whole. At present the sewage of London is dis- 
charged into the Thames mainly at two points 
some miles below London bridge, one on the north 
and one on the south bank of the river. The latter 
station, called Crossness, which receives all the 
sewage from the Surrey side of London, was 
visited by the present writer, in company with 
several other members of the Society of chemical 
industry, last July ; the object of the visit was to 
see the measures which had been taken by the 
board for the purpose of diminishing the nuisance 
caused by the sewage discharge at this point. For 
a considerable period on either side of low-water 
the sewage can be pumped direct into the river, 
but at other times it has to be pumped into huge 
covered reservoirs, which are allowed to empty 
themselves at low tide. The ameliorating meas- 
ures consisted in running into the sewage during 
its discharge a solution of sodium manganate, 
mixed with a quantity of sulphuric acid supposed 
to be sufficient to decompose the sodium salt, 
liberating a solution of manganic acid. The sodium 
manganate was manufactured on the premises by 
fusing caustic soda (of which there was a large 
stock on the ground) with black oxide of man- 
ganese. The inefficiency of the process adopted, 
to do any real good, as well as its great cost, was 
somewhat freely commented on by the visitors, as 
well as the crude manner in which all operations 
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were carried out. Several schemes are before the 
public for dealing with the sewage of the north 
bank of the river, some of which involve the use 
of Canvey Island, a large low-lying tract of land 
in the estuary of the Thames, where probably 
sewage irrigation could be carried out on a very 
large scale. We may perhaps recur to these in 
future letters. 

The Society of chemical industry, before re- 
ferred to, has just sustained a severe loss in the 
sudden death of one of its most active founders 
and past presidents, Mr. Walter Weldon, F.R.S. 
Wherever the manufacture of soda from common 
salt is known, Mr. Weldon’s name was a house- 
hold word. Not himself a manufacturer, his pro- 
lific brain devised a large number of most valuable 
improvements in various details of almost every 
branch of the alkali manufacture, including 
bleaching-powder, etc. He knew almost every 
alkali works in Europe, and his labors abroad re- 
ceived the recognition of the grand cross of the 
Legion of honor. His addresses to the society 
were most valuable réswmés of the position and 
prospects of the alkali trade at the time at which 
they were delivered, and such as probably no other 
man could have written. 





LETTERS TO THE EDITOR. 
Teas in an cane ane Se 
Flood Rock explosion observed at 
Princeton, N. J. 


WE had arranged to observe the arrival and char- 
acter of the wave by reflection of images in mercury, 
and precaution was taken to stop all movement of 
pedestrians and vehicles within 500 or 600 feet of the 
observatory. At eleven o’clock (standard time), Pro- 
fessors Rockwood, McNeill and myself, were at our 
posts. Between 11.05.25 and 11.07.40 we, all three, 
observed, accordantly, a series of four slight tremors 
which blurred the reflected images in a pronounced 
manner. We now sup’ they were due to trains 
on the railroad three miles away, or to carriages on 
the main street, distant more than 1,000 feet; but 
at the time we had no doubt that they were due to 
the explosion ; and so, at 11.10, I stopped the chrono- 
graph, and took off the sheets. 

Having a spare half hour in the morning, I had 
rigged up a very rude, but fairly delicate, vertical 
selsmoscope, which was connected with a cylinder of 
the chronograph so as to make an automatic record 
of anything vigorous enough to affect it; but it was 
not sensitive enough to feel the tremors above men- 
tioned. While I stood at the table reading off my 
sheet, suddenly, without any apparent cause, the 
seismoscope magnet began to rattle. I immediately 
took the time from the clock, and, all corrections ap- 
plied, it gives 11 14™ 41s + 18, eastern standard 
time, as the beginning of the signal. Mr. McNeill 
instantly went to his instrument, and found the mer- 
cury strongly disturbed: the reflected image was 
invisible at first, but the disturbance ceased in about 
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20 seconds, with a series of small north and south 
oscillations. My daughter, who was sitting in the 
second story of my house, at the same time (as 
ae “p by her mantel clock) felt the floor quiver, and 

eard the windows rattle. As the explosion, accord- 
ing to the New York papers, occurred at 11.13 + 
some uncertain number of seconds, and as the seis- 
moscope registered no other shock between 11.00 and 
11.20, when traffic was resumed, there can be no 
doubt that we caught the explosion wave, which was 
much more vigorous than I had expected, at a dis- 
tance of fully 50 miles. I suppose we did not get 
the beginning of the disturbance, which probably 
began gently and rose to a maximum like any other 
earthquake. 

The delay of 13 minutes at New York was very 
unfortunate, and caused the total or partial loss of 
many valuable observations. One cannot suppose 
that it was intentional ; but it put all other observers 
at a great disadvantage, as compared with those of 
the engineer corps, who received a telegraphic signal 
from the firing key. The officers in charge, knowing 
of the elaborate preparations made for observations 
along other lines than the two occupied by their own 
men, ought to have taken great pains to prevent it. 

C. A, Youne. 

Princeton, N. J., Oct. 12. 


False report of the fall of a meteorite in western 
Pennsylvania. 


On the afternoon of Saturday, September 26, at a 
little after four o’clock, loud detonations were heard 
over a considerable area of western Pennsylvania, and 
circumstantial reports were subsequently given in the 
press of the fall of a large meteorite, which was de- 
scribed as being half buried in the ground and visited 
by numbers of people. On examination, these latter re- 
— appeared to me to be unfounded, and I should 

ve given the matter no further attention but for the 
numerous inquiries which are being addressed to this 
observatory with requests for specimens. To settle 
the question, I sent a competent observer, Mr. J. E. 
Keeler, to the scene of the alleged fall near the West 
Virginia boundary in Washington county. After an 
investigation on the spot, he finds that no meteorite 
has been found. A meteorite undoubtedly passed 
over, and was seen by Mr. Buckston and others to 
burst in a southerly direction from the town of In- 
dependence. The report, according to Mr. Buckston, 
was heard a minute or more after the explosion was 
seen, and from this and the apparent height at which 
he saw the meteor burst, Mr. Keeler infers that the 
actual explosion occurred twelve or fifteen miles to 
the southward, when the meteor was still two or 
more miles above the earth. In spite of statements 
to the contrary, no fragments are as yet known to 
be found. 


Aliegheny, Oct, 7. 


S. P. Laneey. 


Spectrum of the great nebula in Andromeda. 


A week or two since, the finding of bright lines in 
the spectrum of the great nebula in Andromeda, 
found place in your columns. Since then by the aid 
of the spectrum of g Lyre and , Cassiopeiae certain 
results have been obtained. 

The line described in the last notice as crossing the 
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spectrum is H g, and is due to the brightening of the 
aurora as a whole. 

The two lines described as appearing as bright 
knots have wave lengths 5312.5 and 5594.0. Thus 
agreeing well within the limits of error with 1250 
+20 and 1474 of the solar corona, lines which are 
also found in the auroral spectrum, and in the spec- 
trum of a solar protuberance (Schellen. 2.136). 

In spite of the uncertainties natural to the obser- 
vation and identification, the resulting suggestion of 
a similar origin for the light of the new star is not 
without considerable interest. 0. T.S. 

Yale college observatory, Oct. 5. 


Science in common schools. 


Your notes on teaching science to children need 
qualifying, so far as inference is concerned. The 
boy of nine years was evidently badly managed, but 
a boy of nine with a good head is capable of com- 
prehending physiology, botany, geology, biology, if 
properly taught. The chief difficulty with the case 
in hand was that his information led to a cuteness 
of intellect. He would be set down for a ‘smart’ 
boy. Of all the text-books for the young the one 
that best suits me is Shaler’s ‘Geology for begin- 
ners.’ This I have allowed my nine-year-old to use 
during the past summer. He has talked over each 
chapter with me, and we have discussed matters as 
if both were boys. using simple words, but no tricks 
of illustration, such as your boy seems to have been 
indulged with. Occasionally he has been exercised 
in an attempt to tell the contents of a few pages 
where these together make one picture. In no case 
has he verbally memorized, except to clearly compre- 
hend the division of protozoa, mollusks, articulates, 
vertebrates, and that of orders, species, etc. Having 
once finished a chapter, we reviewed it to call out 
new points and illustrations. This book has been 
his story book; he will not read an ordinary story 
when such material is at hand. Tosay he fully com- 
prehends the theories advocated by Professor Shaler 
is not to say too much. As he is four-fifths of his 
time out of doors or working with his tools, it has 
been easy to make the soil and the stones under foot 
illustrate his book. Now, if any one will write as 
good a biology, the nine-year-old shall have that next; 
then botany and physiology. I am suspicious of pen- 
work at this early age. It is a precocious, unnatural 
cramping of a boy’s knowledge into formal artistic 
shape. It involves the art of expression and the 
art of restraint, or a skill in leaving out as well as 
putting in. The boy would best be left to talk the 
subject over in free language. 

But when shall pen work begin? Later; at about 
about twelve years or fourteen. Then let the lad 
have a portfolio and write something on any topic he 
is thinking about each day of his life. Nothing 
spoils a mind so quickly as composing, as nothing so 
assists if wisely managed. I should decidedly prefer 
that the first efforts of composition should be in the 
dramatic form. Let him set his characters talking, 
and put in their mouths the notions he has of them. 
For instance, Garibaldi, King Victor, Cavour, Louis 
Napoleon, or President Cleveland and his cabinet 
talking over the Indian question. Contemporaneous 
history being his regular historical study, his charac- 
ters should be living characters, or mainly so. 

The composition on iron ores is, however, a most 
excellent specimen of descriptive writing for a very 
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young pupil. Itis, I take it, bya girl, though your 
article says a boy. But is there much real value in 
the exercise even when such clearness is attained ? 

I make it a conscientious matter from the first to 
answer all child questions about nature in a truthful 
manner. They are never put off with false theories 
involving supernatural or other agencies. For in- 
stance, what child fails by three to five years of age 
toask how do the stars stay up there? How easy to 
put him off with some farcical or miraculous supposi- 
tion. On the contrary, the simplest possible attempt 
should be made to give him the real explanation. 
Will he understand it? If not entirely, he will be on 
the right road. There will not be something to undo 
by and by. Whycan he not understand attraction 
as wellas you or I? Only he must have it explained by 
what he is familiar with. 

We are getting on the right track. Science fur- 
nishes studies infused with romance. No novel has 
the fascination for young people of a well-told geology 
or biology. E. P. Powe tu. 


The care of pamphlets. 

Every scientific library, public or private, con- 
tains pamphlets by the thousand, and nothing is more 
necessary for the accommodation of those who use it 
than some available system of binding which shall 
preserve from destruction and at the same time be 
accessory to a convenient system of classification. 

Some system of permanent individual bindings is 
needed which shall afford 1°. permanent protection ; 
2°. the possibility of a perfect classification, and 
the intercalation of new material from day to 
day ; 3°. opportunity for perfect labelling and cata- 
loguing ; 4°. the greatest convenience to the reader. 
The best endowed publie libraries can perhaps afford 
to pay a bookbinder to put separate covers on 
pamphlets, and it is the practice of many of them 
thus to care for the most important. The cost is, 
however, very considerable. What the private in- 
dividual needs is a binding-case much more inexpen- 
sive—one in which he can himself insert his me 
Feeling sure that it was possible to meet this need, I 
undertook an investigation. The bookbinders, with 
their skilled workmen and their expensive binder’s 
board, did not seem to be in a position to supply this 
demand. I found upon inquiry that the simplest 
form of binding-case cost from twelve to fifteen 
cents. I next turned to the paper-box manufac- 
turers, who employ unskilled laborers, and who use 
less expensive materials. I found that binders for 
octavo pamphlets, when ordered in considerable 
quantities, could be made for $4.50 a hundred, and 
quarto binders for $7.50 a hundred. These binders 
are made with sides of thick paper-pulp board, which 
is not likely to warp, and with backs of binder’s 
muslin, and are covered with binder’s paper. They 
have muslin stubs, upon which the pamphlets may be 
glued, and may be made of varying thickness. The 
most useful sizes will doubtless be one-eighth, one~ 
quarter, one-half, three-quarters and one inch. The 
sizes I use are, octavo, 6 3-4x10 inches; quarto, 10x12 
inches. The octavo covers are made larger than the 
ordinary octavo page, to include papers in imperial 
octavo; duodecimo pamphlets may also be put in 
these covers, for the sake of uniformity, and con- 
venience in classification. Each binder has a blank 
label on one of its upper corners, upon which the name 
of its contents are written. I arrange these in paper 
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boxes, upon ordinary book shelves, so placed that the 
contents of each box may be handled in the same 
manner as the cards in a card catalogue, the position 
of the title labels facilitating this operation. A system 
of deep drawers would be equally convenient. 

I also use these pamphlet-cases for filing letters, 
photographs, newspaper clippings and other literary 
material. A stout illa envelope being glued to 
the stub with its opening to the right, and next tothe 
back, is covered and protected by the sides of the 
binder, and may be filled with loose papers, their 
character being indicated upon the label out- 
side. The binder may then be arranged with the 
pamphlets or elsewhere. Classified scrap-books may 
very easily be made by fastening a few sheets of 
beak paper to the stubs, and bundles of letters may 
be bound in in a similar manner. I have for years 
used binding-covers of a still cheaper and simpler 
form, which are simply sheets, 9 1-2x13, made of the 
stout, thick paper in herbaria for genus covers. 
These are fastened to the pamphlets by the use of 
the patent staple-like paper fasteners, sold by 
stationers. They are labelled and arranged in the 
same manner as the binders, as described above, and 
serve an excellent purpose, the paper, though less 
indestructible than is desirable, being very stiff and 
durable. It is simply waste of time to use even the 
thickest of ordinary manilla paper for this purpose. 

This note is sent in the hope that it may draw 
forth descriptions of other methods of caring for 
pamphlets. G. Brown GoopE. 


U. 8S. national museum, Washington. 


Color and other associations. 


In Science for the 18th of September, I was much 
interested in the letters on ‘color and other associa- 
tions,’ for I have always experienced similar illusions. 
According to my fancy, the months have always ap- 

as below. 

The days of the week are in the form of a circle, 
Sunday on top, Thursday below; the days rotating 
from right to left. a yellow, Monday 
pale straw, Tuesday green, Wednesday yellow, Thurs- 
day orange, Friday black, and Saturday whitish 
gray. The numbers arrange themselves as follows: 


100 
95—90-— 80-75 ——70 


June 


When I think of a number I always place it in the 
diagram. Above 100, the numbers go between the 
hundreds like the diagram, and the hundreds them- 
selves follow a similar course. 
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In committing prose or verse to memory, the posi- 
tions of the paragraphs fix themselves in my mind 
so firmly that when I recite I almost read the words 
from the air before me. unless I have learned them 
by ear, in which case there is no illusion at all. 

THatcHEerR T. P. LuQuer. 

Bedford, N. Y., Sept. 28. 


The matter of forms in series of numbers, months 
and days seems of considerable philosophical interest. 
Is there not herein a hint that, although to broad 
features, the great principles of mental states and 
operations are every where the same, yet the minutiz 
may be utterly incongruous and irreconcilable , and 
hence, that in the minute analysis of these things 
philosophers must always in a measure fail, because 
the assumption on which all philosophy is built, that 
minds act alike, proves to be not wholly reliable ? 
What seems a necessity of thought, or at least a con- 
stant accompaniment of thought to one, seems ridicu- 
lous and unthinkable to another. Such forms have 
existed in my own mind from my earliest remem- 
brance, yet I never thought of them as other than 
naturally common to all, till within a few years, 


finding them entirely wanting to some minds. The 

annexed diagrams show that, while the numbers and 

the months take in general an ascending direction, 

the days of the week have a steep grade downwards 

to my mind. Srtvanus Haywarp. 
Southbridge, Mass. 


Some notes on color in Science recently recalled a 
study made by me when in Chicago a few years since. 
I was made president of the Kindergarten association 
when it was formed in 1875. This gave me occasion 
for several very curious lines of inquiry. Only one 
of these will be appropriately recalled now. A casual 
remark of that able teacher, Mrs. Putnam, led me to 
ask her which gift the children under seven first 
chose. She answered yellow. I said, ‘‘What, in pre- 
ference to red or blue!” ‘‘Yes,” she repeated. ‘‘ with 
only one exception, invariably yellow.” I then in- 
quired of Miss Eddy, whose fine powers of observa- 
tion were uaeaneiiel and her answer was yellow. I 
could hardly believe it : but from every teacher there; 
or elsewhere, I have received the same answer, a few 
adding that they have had in charge a few children 
who were exceptions. This tallies with my recol- 
lections of my own childhood, and is confirmed by 
others. If it be an established fact, which I will not 
aver, to what shall we attribute it? Is it improbable 
that there is an unconscious relation between the 
growing child and the ray most concerned in growth, 
as there seems to be between old age and the red 
ray? We certainly outgrow at an early age our 
preference for the yellow. 

E, P. PowE.u. 
Clinton, N, Y. 
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Ball of electric fire. 


Mr. J. V. WuRDEMAN says that a ball cf fire, as 
large as a child’s head, came into his room at Leaven- 
worth, hopped across the floor like a soap bubble 
rolling on a carpeted floor, went out through the side 
of the house at the corner opposite to where first 
seen, with a sort of explosion, or rather puff, not 
nearly so loud as a pistol shot nor so sharp, and 
tore off the rain pipe of tin. It looked like an 
electric brush, not brilliant nor like the electric spark. 
His son, a little child, was playing on the bed : his 
mother snatched up the boy and was half way down 
stairs before the ball disappeared. The ball seems 
to have been like the St. Elmo lights. which I have 
seen on a vessel’s yard arm, in the Gulf of Mexico, a 
pale brush of light, spherical in form, like the brush 
issuing from a metallic point in the prime conductor 
of the frictional electric machine. 

M. C. Metres. 


Voss-Holtz electrical machine. 


A few days ago I accidentally received a pamphlet 
on the theory of the Voss-Holtz electrical machine, 
by E. B. Benjamin, dealer in physical apparatus, 
New York City. 

The article states that ‘‘no perfectly satisfactory 
explanation of all the phenomena manifested by this 
machine has yet been made public in this country,” 
and then gives the theory that was published in 
Science, for June 20, 1884. In many places the sen- 
tences are the same, almost word for word, except 
that he has lettered the parts of the machine, and 
used the letters for the names of the parts. 

Mr. Benjamin gives no credit either to Science 
or to the author, and further copyrights, by itself, 
the part of the pamphlet containing the theory, the 
date of the copyright being 1885. 

H. W. Eaton. 


Louisville, Ky., Oct. 2. 


Carnivorous habits of the striped squirrel. 


As the carnivorous habits of the musk-rat and 
other rodents have been under discussion during the 
past year, I wish to record a rather remarkable 
instance, which came to my notice in New Hamp- 
shire, May 27, 1883, in case of the striped or ground 
squirrel, Tamias striatus (L) Baird. 

The chipmunk is usually regarded as a harmless 
vegetarian, living chiefly, if not wholly, upon nuts, 
fruits, and the seeds of grain and various plants ; but 
this is probably not the whole truth of the matter. 
at least in the following case, for an account of 
which I am indebted to the Rev. F. M. Gray, of Ply- 
mouth, N. H. 

On the morning of the day in question, he was in 
the woods, and stopped to listen to some bird, when 
his attention was called to a white-footed or deer 
mouse (Hesperomys leucopus, (Raf.) LeC.), which ran 
hurriedly past, carrying something in its mouth. 

Suddenly a chipmunk, which had watched proceed- 
ings from a stump near at hand, pounced down 
upon the mouse, caught up what she had carried in 
her mouth, but had dropped through fright, and 
returning to his stump began to devour it greedily. 

The captured prey could now be seen to be a young 
mouse, which the squirrel ate as he would a nut or a 
piece of apple, in this case beginning with the head. 





'_ = ore © @ 


"Peo @Gre @ 


OcroseR 16, 1885.] 


To further verify the fact, he frightened the chip- 
munk, and brought home the half eaten young 
mouse, which I examined, and found to be of the 
species above mentioned. 

Writers on our natural history have much to con- 
demn in the carnivorous propensities of the red 
squirrel (Sciurus Hudsonius Pallas), of the flying 
squirrel (Sciuropterus volucella, (Pall) Geoff), the rats 
and shrews, but the chipmunk escapes without vitu- 
peration. 

Speaking of the food of the striped squirrel, Audubon 
says, in ‘ Quadrupeds of North America,’ *‘ it prefers 
wheat to rye, seems fond of buckwheat, but gives 
preference to nuts, cherry-stones, the seeds of the red 
gum or pepperidge (Nyssa multiflora), and those of sev- 
eral annual plants and grasses.” He mentions the 
case, reported to him by a Boston lady, of a ground 
squirrel which was seen taking young robins from the 
nest, This, he thinks, was an *‘ unvatural pro- 
pensity in the individual,” and did not indicate ‘‘ the 
genuine habit of the species.” 

Dr. C. Hart Merriam, in his ‘ Vertebrates of the 
Adirondack region,’ says ‘‘ the striped squirrel feeds 
upon a variety of nuts and roots, and is fond of corn 
and several kinds of grain.” It is especially fond of 
beech nuts, and stores up the seeds of various plants, 
as of the buttercup; eats the tubers of the ground 
nut (Aralia trifolia), and the yellow ‘kernels’ of 
squirrel-corn (Dicentra Canadensis). He quotes from 
a writer in the American naturalist, who saw a 
chipmunk ‘‘ busy nibbling at a snake that had been 
recently killed. He could hardly be driven away, 
and soon returned to his feast when his tormenters 
had withdrawn a short distance.” 

It is commonly known that the red squirrel is car- 
nivorous to the extent of eating coccoons of insects 
in the spring, devouring bird-eggs, and even taking 
the young birds from the nest; and it is quite pos- 
sible that the chipmunk, which is rarely seen in trees, 
may become emboldened to treat the smaller ground- 
building birds in a similar fashion. The wholesale 
destruction of birds, which is often rightly attributed 
to the red squirrel, may be shared in to some extent, 
at least, by the no less active Tamias. 

F. H. Herrick. 





Recent Proceedings of Societies. 








Academy of natural sciences, Philadelphia 


Oct. 6.—Mr. Charles Morris made a communication 
on the subject of attack and defence, as determining 
agents in animal evolution. In considering the develop- 
mentof the dermal skeleton of animals, with its vari- 
ous modifications, we are led almost to the conception 
that nature has been controlled at successive periods 
by special ideas, each dominant during a long period 
and then abandoned in favor of a new one. We 
are quite sure that the first appearance of fossils in 
the rocks does not indicate the first appearance of 
life upon the earth. Early fossilization is due to the 
preservation of the dermal skeletons of animals of 
considerably advanced organization, and these were 
very probably preceded, during a long era, by soft- 

ied forms of low organization, which could leave 
no trace of their existence, except in the case of the 
burrowing worms. The development of an external 
skeleton seems to have come like a new idea to 
nature, and was adopted simultaneously, as it seems, 
though probably at considerable intervals by the 
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various types of life. Ata later era, the prevailing 
tendency is not to assume armor but to throw it off. 
The labyrinthodont amphibians were clothed in ar- 
mor, their heads in particular being protected by 
hard, bony plates. Modern amphibians are naked- 
skinned animals. The reptiles are usually scaled, 
but with the exception of the crocodiles and turtles 
and some few fossil types, they do not seem to have 
been clothed in bony armor, while in the birds and 
mammals all defensive armor is lost. The same 
tendency to pass from the armored to the unarmored 
state is seen in invertebrate life. These changes 
were held to have taken place in consequence of the 
reciprocal influence of attack and defence. If a 
food animal gained some structural feature which 
gave it an advantage over its carnivorous foes, the 
latter would be at a disadvantage until they had 
gained equivalent features. So, if a carnivorous 
animal gained some habit, motion, or weapon, which 
gave it an advantage in destroying, this must have 
acted as an incitement toa corresponding develop- 
ment in food animals. Illustrative facts were freely 
given to support the belief that four successive ideas 
emerge into prominence in the development of the 
animal kingdom. In the primeval epoch it is prob- 
able that only soft-bodied animals existed, and the 
weapons of assault were the tentacle, the thread 
cell, the sucking disk, and the like unindurated wea- 
pons. At a later period, armor became generally 
adopted for defence, and the teoth became the most 
efficient weapon of attack. Still later, armor was 
discarded, and flight or concealment became the main 
methods of escape, and swift pursuit the principle of 
attack, while claws were added to teeth as assailing 
weapons. Finally, mentality came into play, intel- 
ligence became the most efficient agent both in at- 
tack and defence, and a special development of the 
mind began. As a culmination of the whole, we have 
man, in whom mentality has replaced all other agents 
in the struggle for existence. But side by side with 
man all the other types exist, the soft-bodied, the 
armored, the swift moving, and those in which cua- 
ning precedes the higher mentality. In the existing 
conditions of life on the earth, we have an epitome 
of the whole long course of evolution. Prof. Heilpriv, 
while agreeing in the main with Mr. Morris’s argu- 
ments and deductions, remarked the occurrence of 
certain conditions among early organic forms, 
which, from the position defined, would be anomal- 
ous. The Cambrian trilobites, the largest organ- 
isms apparently of their time, were already clad in 
very perfect armor. Was this the result of evolution 
without the necessity for defence? The most highly 
armored ganoid fishes are those of the shortest pericd 
of existence. The huge carboniferous amphibians 
are cased in armor, without the existence of con- 
temporaries at all powerful enough to inflict damage 
on them; while at the present time the unprotected 
ant eater lives side by side with such armored forms 
as the armadillo.— Mr. Redfield called attention to 
the fact that in the vicinity of Mt. Desert the traces 
of glacial action were very obscure, and stated that 
this had been accounted for by the theory that the 
region had been submerged for a sufficient length of 
time to remove the striz# from the softer rock. On 
the hard quartz veins the scoring was evident, while 
farther inland the slates and softer deposits bore clear 
traces of glacial scratching. The subject was further 
considered by Mr. Aubrey H. Smith and Prof. Heil- 
prin, the latter holding that the geologists were apt to 
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push the theory of submergence too far in accounting 
for such phenomena. 





Calendar of Societies. 





Boston society of natural history. 

Oct. 7.—Dr. S. Kneeland, The family-life of the 

Norwegian Lapps, and the habits of the reindeer. 
Society of Arts, Boston. 

Oct. 8.—Prof. W. T. Sedgwick, The relative 
poisonous properties of (illuminating) coal and water- 
aati Cambridge entomological club. 

Oct. 9.—George Dimmock, An account of his mode 
of rearing larvae of Coccinellidae. 


American academy of arts and sciences, Boston. 


Oct. 9.—Mr. Seth C. Chandler, Jr., On the square 
bar micrometer.—Prof. Arthur Searle, On the ap- 
parent position of the zodiacal light. —Messrs. Chas. 
R. Cross and James Page, The measurement of the 
strength of telephone currents.—Prof. Charles R. 
Cross, The thermal telephone. 





Publications received at Editor’s Office, Oct. 5-10. 
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